MAY. 23. 2005 3:30PM DUPONT - LEGAL 



NO. 3708 P. 3 



Amendments to Claims 



Claim 1 . (Currently amended) A photoresist comprising 

a.) a polymer fiinctionalized with at least one hydroxy ester functional 
group of the formula: 

5 -C0 2 -C(MeVC(MeVOH 
wh e rein 

n-O, 1,2, 3, 4 or 5; 

X^^Z-^Gl— es-afeyh-Gi— Gg alkyl cubstitutod with - another 
oxygen; ofrR l-aad-R g taken togothor form a 3 to 8 mombered rin g, 

10 optionally cubfltitut e d with an othor oxygen, providod that the car b on 

attach e d to - R^nd is not at a bridg e h e ad position; 
R^ 4 -— Sre^^ 6 -^4rG4r^gsdkyl substituted with an e ther 
oxygen; or R* and R 4 taken togothor form a 3 - to S mombered ring ? 
optionally substituted with an eth e r oxygon; 

15 ^r^^^^^yl^^^^ ^ alkyl substituted with an ether 

oxygen; or R£ -rad4S & taken tog e th e r form a 3 to 8 membercd ring, 
optionally substituted with an othor oxygen; or R ^-aa^-R^teken 
tog e ther with [C C R ^^R* ^ formal to 8 mombered ring, providod 
that th e carbon attachod 4^R^aad-R^ifi- not at a bridg e head position ; 

20 and 

b.) a photoactive component. 

Claim 2.(Original) The photoresist of Claim 1, wherein said polymer further 
comprises a fluoroalcohol group or a protected fluoroalcohol group. 

25 

Claim 3.(Original) The photoresist of Claim 2, wherein the fluoroalcohol group or 
protected fluoroalcohol group is derived from at least one ethylenically 
unsaturated compound containing a fluoroalcohol group having the structure, 
-CCRjJCRfOOH, wherein Rf and Rf> are the same or different fluoroalkyl groups 
30 of from 1 to about 10 carbon atoms, or taken together are (CF2)n> wherein n is 2 
to 10. 
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Claim 4.(Original) The photoresist of Claim 3, wherein Rf and are CF3. 



Claim 5.(CancelIed) 

5 

Claim 6.(Currently amended) A photoresist comprising 

a.) a polymer comprising at least one repeat unit derived from 

H 2C-C(X) co a c(R^)^H^^KR 4 )k^^)(R § )-es 

H9C=COO-COo^CrMe^-Cnvie^-QH 
10 wherein X = H, C^Cg alkyl, F, or F-substituted C1-C6 alkyl; 

n^O, 1,2,3, A or 5; 

r 1 - ^3 -^ = q± — Q 6 alkyl, C4 . — G $ alkyl subatitutod with an ethor 
oxygen; or R^ and R^ taken together foira a 3 to 8 - momborod ring, 
optionally oubotitutod with an ethor oxyg e n, provided that tho carbon 
15 attach e d to R^ and R^ is not at a bridgohoad position; 

^T^^^rG^—^-^y^rGir—G^ allcyl cubstitutod with as e&er 
oxyg e n; or R^ a nd R 4 taken together form a 3 to 8 memborod ring, 
o ptionally subatitu to d with an eth e r oxygon; 

R^ft^jj^-^ — alkyl, or G $ allcyl subatitutod with an ether 
20 oxyg e n; or R^ and R^ - taken together form a 3 to 3 membered-riftg? 

optionally cubGtitut e d with an othor oxyg e n; or R^-andrR^teksn 
to g e th e r with - [Cffi^ R 4 ^ fonn a 4- to 8 mombored ring, provide d 
feat th e carbon attooh o d to R* and R=^1a no t at a- bridg e h e ad positio n? 
and 

25 b.) a photoactive component. 



Claim 7.(Original) The photoresist of Claim 6, wherein said polymer further 
comprises a repeat unit derived from an ethylenically unsaturated compound 
which contains at least one fluorine atom covalently attached to an ethylenically 
30 unsaturated carbon atom. 



Claim 8.(Original) The photoresist of Claim 7, wherein the ethylenically 
unsaturated compound is selected from the group consisting of 

3 



PAGE 4f21 * RCVD AT 5123/2005 3:25:56 PM [Eastern Daylight Time] * SVR:U$PT0»EFXRH/8 * DNiS:87293Q6 1 CSID:302 992 5374 * DURATION (mm-ssJ'.M-M 



MAY. 23. 2005 3:30PM 0UPONT - LEGAL 



NO. 3708 P. 5 



tetrafluoroethylene, chlorotrifluoroethyiene, hexafluoropropylene, 
trifluoroethylene, vinylidene fluoride, vinyl fluoride, perfluoro-(2,2-dimethyM,3- 
dioxole), perfluoi^(2-methylene-4-methyl-l s 3-dioxolane 9 
CF 2 =CFO(CF 2 ) t CF=CF2, where t is 1 or 2, and RfOCF-CF^ wherein R f is a 
5 saturated fluoroalkyl group of from 1 to about 10 carbon atoms. 

Claim 9.(Original) The photoresist of Claim 6, wherein said polymer further 
comprises a repeat unit derived from a polycyclic ethylenicaUy unsaturated 
compound. 



10 



Claim 1 0. (Original) The photoresist of Claim 9, wherein the polycyclic 
ethylenically unsaturated compound is selected from the group consisting of 



15 



Qj Or 



C02C(CH3)3 



Or~ Qr 



OgCCHa 



or 



Or 



OCH2C(CF 3 )20H 



Or 



CHzOCH^CFafcOH 



20 




C0 2 C(CH3)3 



oar 



CH2C(CF 3 )20H 



Otj m Qxr 



orf 



-COzCCCHjk 




OCH=CH 2 



I CH20CH=CH 2 



J C0 2 CH=CH 2 
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Claim 1 1 . (Original) The photoresist of Claim 6, wherein said polymer further 
comprises a repeat unit derived from monomers selected from the group 
consisting of acrylic acid, methyl acrylate, ethyl acrylate, propyl acrylate, tert- 
butyl acrylate, 2-methyl-2-adamantyl acrylate, 2-methyl-2-norbornyl acrylate, 2- 
5 methoxyethyl acrylate, 2-hydroxyethyl acrylate, 2-cyanoethyl acrylate, glycidyl 
acrylate, and 2,2,2-trifluoroethyl acrylate, and the corresponding methacrylate 
monomers. 

Claim 12. (Previously amended) The photoresist of Claim 11, wherein the 
10 monomer is selected from the group of tert-butyl acrylate and 2-methyl-2- 
adamantyl acrylate. 

Claim 13. (Original) The photoresist of Claim 6, wherein said polymer further 
comprises a repeat unit derived from NB-F-OH. 

15 

Claim 14. (Currently amended) A copolymer comprising 

a.) a repeat unit containing at least one hydroxy ester functional group 
of the formula: 
-C0 2 -C(R 1 )(R 2 )-[C(R3)(R4)] i1 -C(r5)(r6).oh, 
20 wherein 

n = 0, 1,2, 3, 4 or 5; 

R 1 , R 2 = Ci - Cg alkyl, Ci - Cg alkyl substituted with an ether 
oxygen; or R 1 and R 2 taken together form a 3- to 8-membered ring, 
optionally substituted with an ether oxygen, provided that the carbon 
25 attached to R* and R 2 is not at a bridgehead position; 

R 3 > R 4 - H, Ci - Cg alkyl, Ci - alkyl substituted with an ether 
oxygen; or R3 and R 4 taken together form a 3- to 8-membered ring, 
optionally substituted with an ether oxygen; 

R 5 , R6 = H, C\ -C(j alkyl, or Ci - Cg alkyl substituted with an ether 
30 oxygen; or R5 and R6 taken together form a 3- to 8-membered ring, 

optionally substituted with an ether oxygen; or Rl and R^ taken 
together with -[C(R 3 )(R 4 )] n - form a 4- to 8-membered ring, provided 
that the carbon attached to R* and R 2 is not at a bridgehead position; 

5 
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b.) a repeat unit derived from a polycyclic ethylenically unsaturated 
compound; and 



5 



c.) a repeat unit derived from an ethylenically unsaturated compound 
which contains at least ono fluorine-atom covalently attaohod to 
on othylonicallv unsaturat e d carbon atom selected from the 
group consisting of tetrailuoroethylene. cMorotrifluoroethvlene. 
hexafluoropropvlene, trifluoroethvlene. vinvlidene fluoride, 
vinvl fluoride. perfluoro-(2.2-dimethvl-13-dioxole\ perfluoro- 
(2-methvIene-4-methvI- 1 ,3-dioxolane. 



10 



CF^=CFOfCFo^CF=CFo. where t is 1 or 2. and R fOCF=CF 2 . 
wherein Kf is a saturated fluoroallcvl group of from 1 to about 



10 carbon atoms» 



Claim 15. (Cancelled) 

15 

Claim 16. (Currently amended) The copolymer of Claim 4# 14, wherein the 
ethylenically unsaturated compound is tetrafluoro ethylene. 

Claim 17- (Original) The copolymer of Claim 14, wherein the polycyclic 
20 ethylenically unsaturated compound is selected from the group consisting of 





25 
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On CM Orr 



-co^ch^ 



-C02C(CH3k 



OCH=CH2 




CH20CH=CH2 



CO2CHNCH2 



5 Claim 1 8, (Cuirently amended) A photoresist comprising 
a.) a polymer comprising 

i) a repeat unit functionalized with at least one hydroxy ester 
functional group of the formula: 
-C0 2 -C(R1)(R2m^^ 
10 wherein 

n = 0, 1,2, 3,4or5; 

R 1 , R 2 = Ci - Cs alkyl, Cj - Cg alkyl substituted with an ether 
oxygen; or R 1 and R 2 taken together form a 3- to 8-membered 
ring, optionally substituted with an ether oxygen, provided that 

15 the carbon attached to R 1 and R 2 is not at a bridgehead position; 

R 3 > R 4 = H, Ci - Cg alkyl, C\ - C 6 alkyl substituted with an 
ether oxygen; or R^ and R4 taken together form a 3- to 8- 
membered ring, optionally substituted with an ether oxygen; 
RS, R^ = H, Ci - C6 alkyl, or Ci - Cg alkyl substituted with an 

20 ether oxygen; or R 5 and R 6 taken together form a 3- to 8- 

membered ring, optionally substituted with an ether oxygen; or 
Rl and R5 taken together with -[C(R3)(R4)] n - form a 4- to 8- 
membered ring, provided that the carbon attached to R 1 and R 2 
is not at a bridgehead position; 

25 ii.) a repeat unit derived from at least one polycyclic 

ethylenically unsaturated compound; and 
iii.) a repeat unit derived from at least one ethylenically 
unsaturated compound which contains -at-lcaat one fluorino atom 
coval e ntly attached to an e thyl e nically unsaturated caibon atom 
7 
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selected from the group consisting of tetrafluoroethvlene. 
chlorotrifluoroethvtene. hexafluoropronvlene. trifluoroethvlene. 
vinvlidene fluoride, vinvl fluoride, perfluoro-f 2.2 -dimethyl- 1^ 
dioxole), Derfluoro-(2-meth\1ene-4-methvl-1.3-dioxolane. 
5 CF?=CFO(CFo ) t CF^CF2, where t is 1 or 2. and R^OCF=CF2 - 

wherein Rf is a saturated fluoroalkvl group of from 1 to about 
10 carbon atoms: and 
b.) a photoactive component 

10 Claim 19. (Original) The photoresist composition of Claim 18, wherein the 
photoactive component is a photoacid generator. 

Claim 20. (Original) The photoresist composition of Claim 18, further 
comprising a dissolution inhibitor. 

15 

Claim 21 . (Original) The photoresist composition of Claim 18, further 
comprising a solvent. 

Claim 22. (Original) The photoresist composition of Claim 2 1 , wherein the 
20 solvent is chosen from the group consisting of ether esters, ketones, esters, glycol 
ethers, unsubstituted and substituted hydrocarbons, aromatic hydrocarbons, 
fluorinated solvents and supercritical C02- 

Claim 23, (Original) The photoresist composition of Claim 18, further 
25 comprising at least one additive selected from the group consisting of bases, 

surfactants, resolution enhancers, adhesion promoters, residue reducers, coating 
aids, plasticizers, and Tg (glass transition temperature) modifiers. 

Claim 24. (Currently amended) A process for preparing a photoresist image on a 
30 substrate comprising, in order: 

(W) coating a substrate with a photoresist composition, wherein the 
photoresist composition comprises: 

8 
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a.) a polymer fimctionalized with at least one hydroxy ester 
functional group of the formula: 

-CQ ? -CfMe) r C(MeVOq 
5 wh e r e in 

n^ - O, 1,2, 3, 1 or 5; 

R * R a ~ C4 , — G£ alkyl, C^ —G ^ allcyl mibotitiited with an ethor 
oxyg e n; or and R^ - token togothor form a 3 to 8 momb ered 
ring, optionally substituted with on - ethor oxygon, provid e d that 

10 th e carbon attachcd - to - R^ and R% ic not at a bridgehead position; 

Rftyjfc 4 - h, C4 Cg allcyl, C± —G $ alkyl substituted with on 
e th e r oxyg e n; or R^ and R^ tak e n together form a 3 to 8 
membored ring, optionally - substitut e d with an e th e r oxyg e n; 
KMi ft - H, Cj. C$ alkyl, or Cj _ — G § allcyl substituted with an 

15 ethor oxygon; or R^ - and R 6 tak e n togethor form a 3 te-&~ 

membered ring^ - eptiQnally oubotift it t e d - with an e th e r oxygen; or 
R * and R^ talcon togothor with [C(R^)(R 4 )3 s formal to 8 
membered ring fr- provided - that the oarbon o ft ash e d - to - R^ - and 
is not at a bridg e head position ; 

20 b.) at least one photoactive component; and 

c.) a solvent; 

(X) drying the coated photoresist composition to substantially 

remove the solvent and thereby to form a photoresist layer on 
the substrate; 

25 (Y) imagewise exposing the photoresist layer to form imaged and 

non-imaged areas; and 
(Z) developing the exposed photoresist layer having imaged and 
non-imaged areas to form the relief image on the substrate. 

30 Claim 25. (Cancelled) 

Claim 26. . (Cancelled) 



9 
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Claim 27. (New 1 ) A copolymer comprising; 

aJ) a first repeat unit containing at least one hydroxy ester 
functional group of the formula: 
^09-C(Rl)fR2vrC(R3)fR4^i T1 .c^5^6yoH, 
5 wherein 

n = (X L2. 3, 4 or 5: 

EL R 2 - fr ^fijdkyLCi -^C * alkvl substituted with an ether 
oxygen; or R 1 and R 2 taken together form a 3- to 8-membered 
ring, optionally substituted with an ether oxygen, provided that 

10 the carbon attached to R 1 and R2 is not at a bridgehead position: 

R 3 . R 4 = H. C j ^Cg alkvl C \ - Cf ailed substituted with an ' 
ether oxv Een; or R 3 and R 4 taken together form a 3- to 8- 
membered ring, optionally substituted with an ether oxvp en: 
RS, R6 = H. C] - C 6 alkvl. or C t - C f alkvl substituted with an 

15 ether oxygen; or R 5 and R*> taken together form a 3- to 8- 

membered ring, optionally substituted with an ether oxygen: or 
Rl and R 5 taken together with -rCfR^fR 4 ^- fotm a 4- to 8- 
membered ring, provided that the carbon attached to R* and R 2 
is not at a bridgehead position: 

20 b.) a second repeat unit derived from a polvcvclic ethvlenicallv 

unsaturated compound: and 
a) a third repeat unit derived from an ethvlenicallv unsaturated 

compound which contains at least one fluorine atom covalentlv 
attached to an ethvlenicallv unsaturated carbon atom. 

25 

Claim 28. (New) A photoresist comprising 
a,) a polvmer comprising 

i) a first repeat unit functionalized with at least one hydroxy 
ester functional group of the formula: 
30 -CO^-CrRhfR^vrCfR 3 ^^^^^^^^^ 
wherein 

n = 0. 1,2. 3, 4 or 5: 



10 
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R 1 . R 2 « C \ - C5 alkvL C \ - alkvl substituted with an ether 
oxygen: or Rl and R 2 taken together form a 3- to 8-membered 
ring, optionally substituted with an ether oxygen, provided that 
the carbon attached to R* and R 2 is not at a bridgehead position: 
5 R 3 . R4 = H, C i -Qj alkvl. C T - Cf alkvl substituted with an 

ether oxygen: or R 3 and R^ taken together form a 3- to 8- 
membered ring, optionally substituted with an ether oxygen: 
R5. R6 = HL C } -G5 aUcvL orC i - C * alkvl substituted with an 
ether oxygen: or R^ and R*> taken together form a 3- to 8- 
10 membered ring, optionally substituted with an ether oxygen: or 

R 1 and R 5 taken together with -[C(R 3 )fR 4 %- form a 4- to 8- 
membered ring, provided that the carbon attached to Rl and R 2 
is not at a bridgehead position: 

ii. ) a second repeat unit derived from at least one polvcvclic 
15 ethvlenicallv unsaturated compound: and 

iii. ) a third repeat unit derived from at least one ethvlenically 
unsaturated compound which contains, at leastone fluorine atom 
covalently attached to an ethvlenically unsaturated carbon atom: 
and 

20 b.) a photoactive component. 

Claim 29. (New) A photoresist comprising 
sl) a polymer comprising: 

1 » at least one hydroxy ester functional group of the form ula: 
25 ,^ ^(Rl) (R2 H C ( R3 ^ 
wherein 

n = 0, 1,2,3,4 or 5; 

Rl. R 2 C \ - Cg alkvl C i - alkvl substituted with an ether 
oxygen: or R* and R 2 taken together form a 3- to 8-membered 
30 ring, optionally substituted with an ether oxygen, provided that the 

carbon attached to R* and R 2 is not at a bridgehead position: 



11 
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R 3 ,R 4 = H. C] - Cfr alkyl, C -| - alkvl substituted with an ether 
oxygen; or R 3 and R 4 taken together form a 3- to 8-membered 
ring, optionally substituted with an ether oxy gen; 
R 5 , R 6 = H, £i - alkyl. or Ci - C* alkvl substituted with an 
5 ether oxyge n: or R s and R6 taken together form a 3- to 8- 

membered ring, optionally substituted with an ether oxygen: or R 1 
and R5 taken together with -rC(R 3 VR*iy form a 4- to 8- 
membered ring, provided that the carbon attached to R 1 and R 2 is 
not at a bridgehead portion; 
10 2.) a repeat unit derived from NB-F-OH: and 

b/) a photoactive component 

Claim 30. (New) A photoresist comprising 

a, ) a polymer comprising at least one repeat unit derived from 

15 

wherein X^H. C ^C fl alkvl, F. or F-substituted C ^^alkyl; 
n = 0 n 1,2,3,40^; 

R 1 , R 2 = C i - Chalky!, C i - alkyl substituted with an ether 
oxygen: or Rl and R 2 taken together form a 3- to 8-membered 
ring, optionally substituted with an ether oxygen, provided that 
the carbon attached to Rl and R 2 is not at a bridgehead position; 
R 3 . R 4 = K C i - Cg alkyl. C \ - alkvl substituted with an 
ether oxygen; or R 3 and R 4 taken together form a 3- to 8- 
membered ring, optionally substituted with an ether oxygen; 
R 5 , R6 = H, C i -C* alkvl or C ] - alkvl substituted with an 
ether oxygen; or R 5 and R 6 taken together form a 3- to 8- 
membered ring, optionally substituted with an ether oxveem or 
Rl and R 5 taken together with -rCfR 3 VR 4 ^ r - form a 4- to 8- 
membered ring, provided that the carbon attached to Rl and R 2 
is not at a bridgehead position: 

b. ) a repeat unit derived from NB-F-OH; and 

12 
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c.) a photoactive component. 

Claim 3 1 . (New) A coated substrate comprising 
a.") a substrate: and 
5 b.t a photor esist of Claims 1. 6. 1 8. 28. 29 or 30. 

Claim 32. (New) The coated substrate of Claim 31. wherein the substrate is 
selected from the group consisting of silicon, silicon oxide, silicon oxvnitride. and 
silicon nitride. 

10 

Claim 33. (New) A copolymer comprising 

a.) a jrepeat unit containing at least one hydroxy ester functional group 
of the formula: 
-COo-CfRl^2yr C f R 3> tfR 4-) lT1 .cfR5> nR 6voH. 
15 wherein 

n = 0, LZ 3.4orS: 

R 1 , R 2 = Ci - alkvL C \ - C$ alkvl substituted with an ether 
oxygen; or R 1 and R 2 taken together form a 3- to 8-membered ring, 
optionally substituted with an ether oxygen provided that the carbon 
20 attached to R 1 and R 2 is not at a bridgehead position: 

R 3 , R 4 = H, C i ^Ca alkvl. C i - C$ alkvl substituted with an ether 
oxygen: or R 3 and R 4 taken together form a 3- to 8-membered ring, 
optionally substituted with an ether oxygen: 

R 5 .R 6 -_H« C| - C fi alkvl. or C \ - alkvl substituted with an ether 
25 oxygen: or R s and R 6 taken together form a 3- to 8-membered ring, 

optionally substituted with an ether oxygen; or R* and R 5 taken 
together with -rC(R 3 )(R 4 Vl n -_form a 4- to 8-membered ring, provided 
that the car bon attached to Rl and R 2 is not at a bridgehead position: 
bj_a repeat unit derived from a polvcyclic ethvlenically unsaturated 
30 compound is selected from the group consisting of 



13 
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j^^j — °H2P(ciy20M [f^J — OCJ * c < CF Wa OH — 



CHjOCHaCtCfTfeOH 



CH2C(CF 3 )20H 



QXSr-* (Mr 



-C02C(CHjh 



10 





and 

c.) a repeat unit derived from an eth yleoicallv unsaturated comp ound, 
which contains at l east one fluorine atom covalentlv attached to 
15 an ethvlenicallv unsaturated carbon atom. 



14 
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